7.]	INTRODUCTION.	9
integral of the differential equation, that is, an equation of an "
order lower by unity than that of the original equation and
containing an arbitrary constant ; then of a first integral of the
latter which will be a second integral of the original equation ;
and so on, until differential coefficients cease to appear. This
will be the case when the operation has been repeated the
number of times equal to the order of the original differential
equation. Now the form of the first integral will be affected
by any transformation to which the equation may be subjected
prior to integration; and, since a given equation may be trans-
formed in a number of different ways, there will be a correspond-
ing number of different first integrals. But these will not all be
necessarily Independent ; and, as a mattey of fact, if the equation
be of the nih order, it cannot have more than n independent first ,
integrals. For example, the differential equation
has the following first integrals, viz. : —
©v-'.
dy	.	^
-y\ cos x + y sin x — Jtt,
dy .	^
— ,  sin x + y cos x = G,
(JLx
but they are not all independent, the four constants A, B, C, a
being connected by the equations
B = A cos a,
0= A sin a.
When a system of first integrals has been so obtained in any
case, it can be used as a simultaneous system, from which the
highest differential coefficients can be eliminated; and if inde-
pendent first Integrals of the equation, equal in number to the
order of the equation, have been obtained, all ^ the differential
coefficients can be eliminated from them so as to leave the primi-
tive. Thus from the second and third integrals in the foregoing
example we might deduce
y = B sin x + C cos #,

